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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To obtain an element emitting blue light, , ; . ; , , : ^ 

containing a specific distyrylarylene derivative having a ?B ^M^ 

polyphenyl group as a central skeleton, exhibiting excellent T ' i'i^-i^i;^*.^!^. v« ^ v 
electroluminescence characteristics and having excellent heat 

stability. J 
CONSTITUTION: This electroluminescence element contains 
a distyrylarylene derivative of formula I [(1), (m) and (n) are 

each 0 or 1; 1+m+n is 1; when (1 is 1 and (m) and (n) are 0, |V ^ - |:i>i . i:: R ,\ r 

Rl to R12 are each H, a 1-6C alkyl, etc., provided that at least 

one pair of Rl and R2, R3 and R4, R5 and R6, R7 and R8, R9 w 

and Rl 0 or Rl 1 and Rl 2 bonds with each other to form an n 

(unsaturated 5 or 6-membered ring; when (1) and (m) are 1 

and (n) is 0, R3', R4*, R9' and R10' are each H, a 1-6C alkoxy, 

etc.; when (1), (m) and (n) are 1, R3", R4", R9" and R10" are 

each H, amino, etc.]. The compound of formula is preferably v v f 

used as a material constituting the light-emitting layer in the v)/"^ 1 : ,!l 

form of a molecular built-up film. The thickness of the 

luminescent layer is usually 5nm to 5|im. The compound of 

formula I can be produced e.g. by condensing a compound of 

formula II with a compound of formula HI [X and Y are each a (substituted) 6-20C aryl]. 
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«. 4-5343 5#^tt. IH5 4- 1 105 
36#4i«, 1^54- 1 1 99 2 59^«^ift8Bt8© 

40 &CD) » 7 'J -JUT 5 (*H4#?F^3 ,56 7 .4 

50 (33,18 0,703 9^1810, 133.24 

0,597 133,658,520 134.2 

32,103 9WH8S. 134.175.961 9914B3. 13 
4,01 2.37 69W«llf|. »^«4 9-3 57 0 294b 
«. 1339-27 57794>«. M55-1442 

5 094i«. 135 6- 1 1 9 1 3 294>fR. 135 6-2 

2 4 3794**8. fmmpftH 1 .1 1 0 ,5 1 8 9W«IS& 

mztmrnv) . 7 5ys**;in>ss«»: (*aw 

S¥SS3.526,501 9WWS&^t !£«©*©) , Tt"* 
50 (*H!|#i*tB3.25 7.203 9MWS& 



(26) 



#M¥8-3 33 5 69 



49 

£(::£«©*»©) s x*'))l,T> h?-k>IHMfc <«§8 
«5 6-4 6 2 34^««tiftSe«0<t.©) » 7JU* 
U/VlMMt («B8HB5 4-1 1 0837#&IKft££ 
ffi«©*©) . tK7'/>a«ft (*Sfcl¥fft3.71 
7.462 #W*BS. Wlfl«5 4-5 9 1 43^«. fe] 
55-52063#4i«. 055-52O64*4«ft. 
^5 5-46 7 6 0-S^fg. 055-85495#& 
$8. 057- 1 1 3 50-^W, 057- 1 48749 

*&«fc£U:se»s;hTU3*,©) v 7.^n^nws^» 

mWW6 1 -2 1 0363#a«. 06 1-2284 

5 1#4H8. H6l-14642tm 06 1-72 
255-S&ffl. 062-47646*&tt. 062-3 
6674^«. 062-1 0652*&«, 062- 
30255#4i«. 06O-93 44 5*H*«, 060 
-94462^«, ^6 0-l7 47 4m«, 0 
60-1 7 50 52-*&«fc£U:gBt6©* ) ©) fc££#i 

C0071] C:lt«3©<k£«j£iE?LftS<k£*Si:LTtt 

(1*18186 3 - 2 9 56 9 5#^«<tifCS5««>4j<D) 
.fttf 7f#&S£=«R7 5 ><ka«)&t/X*- U JUT S Xkfc 

6 (*S1#§tSfr 4. 127,41 2#w«as. »ra«5 3- 

27033-§-^«. 05 4-5844 5-£&«, 054 
-149634*&«, 054-64299*&«. 0 
55-79450*4*«. 055-1 44250#& 
«. 05 6-1 19 132^18, 06 1-29 555 
8#&«. 06 1 -98 353#4i«. 063-295 

6 9 5#4i«^ti=j£«©t,«)) , miznmmtm=». 

[0 07 2] «#ju-7 * 'J ><k^©«*eijt Lrii» 

#n.7 < U > I 5. 10. 15. 20-rl>77ilJI, 
-2IH. 2 3H-*JU7.f M>S) (II) : 5. 10. 
15. 20-? hv7i^JU-2 1 H. 23H-#JU7 
•r 'J >£tt CI I) ; 5, 10, 15. 20-f h?M 
('<>'97JU^P"7 x — JU) —21 H. 23H-#JU7 
4>)>: isi) zi>?*nis7 = >**ri' K ; 7)1$.-^ 
A7*Pi/7 = >fn'J K;7*P*>7 = > (J&& 
ffi) I $>M*'7A7*P->7 = > h?**^? 

> ; ffiifi7^p->7=> R*! 732 ' L^ff* 

0 



50 



A7*Oy7 = >t*-> K ; 7ni">A7?Pi/7z 

> ;a^-'5'^y5 1 ;i.7^p^7=>&ifA<*if «i*t*. 
$ fc&^«s&=®Yk£4fc2itf v jut 5 Xkfcto© 

«*«)Ji:Lr(ix N, N. N' . N' -fh77irjl. 
- (1. 1' -t?7x-Jt,) -4. 4' 
N. N' (3-y^iU7x=JU) — N, N' -*J 

7i-ll.- C1. 1' -tT7i=/U] -4. 4' -if 7 
S>;2, 2-£x (4-i>-p- KMJUTS ;7iz 
JU) 7PA> ; 1 . 1 -e* (4-^-p- h UJU7S 
70 y 7i^JH >4W«*V> \ N. N. N" . N' -x 
h'JJt- (1. 1* -bf7x=JU) -4. 
4' -i*75>; 1, 1-tfX (4-y-p-h'^U7 

(4— ^1,7 5^-2 -/*JU7xr:JU) 7i-JL 
(4--V-P - h UJtT5y7x=JL) 7 
x:iJM*>;N. N' n-)l-N, 1ST -i> 

(4-/ h*S/7x-M.) - ( 1 . 1' -e"7x=JI0 
-4. 4' -^7 5 > ; N. N, N' . N' -f h57 
1 -JU-4, 4' -^7 5 /^7i-ll.i-7ll ; 4, 
20 4' -tfx (5>7x=JU7S ^) K«J7x-JU I 

n. N. n- hj (p- mjmo 75> : 4- (y-p 

-h»JiUT5»--4" - C4 (2>-p-hyjU73 
» X?-'JJ10 X^-W.'O ; 4-N, N-v?7x=/U7 
5/- (2-i>7x-JHf=JU) -<>tf> ; 3-^t 
•>-4' — N. N-y'7i=Jl7 5 S Xl-)l-^> ] N — 

[0073]±tEEL m+izisi-t SlftjETL^AMsIMI 

-«T?#fifc«S*lT4,J:lM., ttKAfcttHHi 

rfcj:l\. -Tjs fiWE (3) OttJ&O'ELX?-!;:*!?* 
«*&AJg («*a-A*foBg) li, STfcSfk^to** 

fs^r5«ffi&*LrU5. C©<fc3/J:?rffKgfk£ft 
lcoixr!|#lc«liaii6: < x ft*a$ffl©*k£&©+fre>ff 

[00743 
[<k4 9] 



NO, 
NO 



NO. 
NO. 



[0075] 
[fk5 0] 



NC CN 

(T no 



[0076] /jc^©^*bfv>^^-*-> K»»#: f 



(27) 



#Bfl¥8-33 3 569 



51 



[0077] 
C<b5 1 ] 




[0078] 
- • 

3 7*. £3 

[0079] 
Hb5 2] 



> K Polymer Preprints), £>-\»'<>J H 
S&6 8 1 -^-y (19 8 8%) fcCfc 
s ft SIM* 




70 



52 



Co 08 0] fcc<ofb£fc C ri> *-•*-«, >*7 t? 

7 0''7<y^X (J.Apply.Phys. ) J #2 7#. 
ST269M (1 988%) fc^lcEtt©*,©:) *\ T> 
h7*yyy*>e»** (1#fflBB57- 1 49259f 
l^58-55450§m 136 1-2 25 15 
15)6 t -233750*4*«, 1363-10 
406 1^«ttiflcS5tt©fc©) , 7U*U=y*> 
(*PM60— 6 96 57#4t«. 136 1 
- 1 43 7 6 4*&«, ISJ6 1 - 1 4 8 1 5 9*&ttfc 
iflcfBerot,©) , r>l»a>lHiffr (&KJB36 1 -2 
25 1 5 !■§■&«, 136 1 -233750#^«35iiflw 

(II) XI* (110 

[008 1 ] 
[<b5 3] 




20 



N — N 

A r ' 4 J> — A r * 

O 



(M) 



N — N N - N 

Ar' \ JJ— At* it II — Ar 

O O 



[008 2] (A>f, Ar'~Ar 3 XUAr s litn 



(III) 



30 =is>&&#m\-f sftSfcL-cttK5it» 
i ~ i ocdtju+jhs. sua i - 1 oro7jm*->& 

Xtt->7V£&>!i<#(fe>;h3. d«D-Aft5fc (II) XB 

v.*. (id xii (iii)T*3*«*ft3<b£&<&#*i*<5ij 

[0083] 
[fb5 4] 



€^ 0 '>^D-^- C(CH,) ' - <t-BuPBD> 



N - N 



[0084] 



[fb5 5] 



(28) 



1#WT8-3 33 5 69 




54 



(CH a ) 



[0085] 
[<t56] 



[0 0 8 63 TAppl.Phys.Lett. J 3[S5 5#, SM 48 
(1 9 8 9^) lZH^$nTt>5^*^^7'/ 

<av.xr*i*€*ri-*Ji-cftyx iEL^^ttittsHoffeu 

Si^, SIC*, CdS*fc£<D*S&14feUL#ISiS, 
SfflC^cJE?LaA«iaSJBlll/gi^aAJBIi»7tJB fcfitf 
f»SJi&t/S*&Agl±£ffiSfeifc^*/'C-y * U >?fc 

[00873 *3t«WELIg^€ftJlirS»3i/«l 

fi(iie©i«a/»3ts/isg}5^ &s e L^wft^t 

St. mi^&ffi&H*e>fc3SMt£, 1 jumJ5H\ & 
£L<tt 1 0~2 00nmD9ei<0liil:&3J:ai:x 
DMI^Av^>j>{fft£O^I(l=J:UVA«tt. to® 

^SUfcfeiTKJryJSfeStf, -Ift 
K:4t-hMMaA5 0-400*0. Iffi«1O" 5 ~10 
" 3 Pa. »SiSto.0T~50nm/sec, 
-50~ + 300"C, KJ55nmfcl^L5wm©IBiaT? 



70 <l45 0~200nm«)iaH©lSSlC/«t*J:5lc, ffl*. 
tfJKJtP*'t v9*i> 9tt H<D^mz J: y mitt* ttx i& 

rooaeisfc. -s*wmaiwi=iE?LaA«ii**t». 
»**tw> «*aA*t»efi^st*/::^T?tBeraic»5j# 

ttr* J: fcSWdU jE?L&AttiS*m. « 

JO [ 0 0 8 9 3 *|c % UM/SE1U* Alill&Ji/fSftJl /BE 
f\ WS6l»e«)EL*^©l«^tra«(rLT^L/c 

titfiu. *C, £OjQL&AIKKJl0±K:, 
JKRlfltt6< MCE L X?0frHQ4l6fc LT 

A/^aAJg/isg^eias e l wM>fw»*c^^ 
«ti^Lr, mg. jE?L&A«ft£jg, &*!azmxm-tfz 
€ x t: > zi - h ««i <tf t «t y l r v a« 

It. *^T?^<D±(c:, lSS*ffllieEL3fr : ?-«)^l!{<D*e-& 



(29) 



iSKPFS-sssseg 



55 

[0 0 9 0] C<0jr5tLT»e*lfc*»WO3&«EL 

fci*. set, gmEftflUnrstfrftci** 



56 



[009 U 

[0092] 
[<b57] 



II 



-€H>-€K>- 



CH*P<OC»H»>* 



(CH.).COK . 0USO 



<0\ 



•CH 



CH< 



[0 0 9 3] A r #X£H£iT\ 1 00 5 *J U h Jl<0 20 
EP77^3t'<>77iy>l .0<f7A (0.0054 
9=EJ10 Jtl/*;i*>Rxx?JL1 .2g (O.OO 1 98 

h* 3 O 5 'J ij 9 h JUCHB£life. C<OHS»*S 
^SlCTs fi'Jt>A-t-7h*->K0.5s (O.0O4 

>±«1fc£ HUx>1 OOS'J "J •> HtCWBStt* S3) 
£fett*0. 44 g HR2tti3 4%-Cfc»A 

fcl»*«>i9^ii2 9 2 , c-cift-?fc. sets »e»*ifca 
rues 2 oiccr* B-mmeiTzztt 

J:«J* 0.3277AOfSS«&;fc£»fc. 
[0 0 9 4] C©»»»*©Kfi»«r (FD-MS) H) 
^ff5t. m/z=6 6 2 (M + : z = 1 ) , 33 1 



(M 2 *: z=1) "Ofto*:. HUx>&&*-Ci& 
HXX^^ HUfcayjfcrSfc. Amax =350.6nm (e 
= 69900) T»ftU» 3 50nmijg^i3t^h 
;i>&3ft£T5fc. A max (EM) =43 0, 44 3. 470 
nmT?»-»fc. **T3WtT»#i* (AC- 

1 :»FttlNK) iz-cm&.Lfi:'MK<D4X>1t#T><> 
* lilts 5.86 eV (500 nW) T»ft^fc. JUJ:©S 

4*1 (1) TfcSdfcAqSSBStifc. c©**UMfc£* 

(1)7ft$4.' 4"'-lf^ (2. Z-*J7s.=.H\£=. 
JU> *-"7x = JU («Tx DPVQP£H&TCfc 

) I4v Sl^3!i«2 9 2lCT?fto/c. #?;MBll& 

[0095] K2*1W2~9 

[0096] 
[&1] 



(30) iSBBTs-aaaseg 

57 58 





Try 




*' 

& 
m 


2 


1 .Og 


o o 

(BtO) 1 PCH l -<gy-g-<g)-CH,PC08t) a 
1 .2k 


3 


2.0g 


o O o 

(EtO) 1 PCH t -O-^-O.CH,P(0Et), 

© O 

2.7g 


4 


2.7g 


o O o 

(BtO) ,PCH« -<^>-O-<§>-CH,PC0Et) , 
42g 


5 


2.0g 


0 0 
(B tO) , PCH.-^H^-^-CH.PCOEt) . 

2.5g 



C0097] 



^¥8-3 33 569 

60 











6 


2.9g 


0 OCH, 0 
(Et0)2pCH,-O-^-^>-CH 1 p , (0Bt) , 
CH,0 

2.3g 


& 

m 


7 


et 

Et 

3.1s 


0 ^ 0^ 

o O _P o 

(Et0) a PCH 4 -^-O-^>-CH«P(0Bt) , 
3.0g 




8 


NC €k c = 0 
2.1* 


?, S 

(B tO) ,PCH,-<^-^g^-^>CH,P(0B 1 ) , 

O © 
2.8g 




9 


<0^c=o 

2.0g 


(Bt0),PCH«-O>-^>-O>-CH,P(0Bt) , 

© © © 

3.0g 



ft) EtO: xh*J/S 
Et : x^/Ulfc 
t-Bu: >U 



[0098] [$31 



(31) 



59 



m i 



61 



$ 1 



(32) 

m -s 



1*88^8-3 335 6 9 



62 







«K* g 


14 


Si 


Tg 






B8 * 






CC) 


CO 


(FD-MS) 




2 




l.Og 




2 4 0 


7 8 


m/z-686 

CM*:Z-1) 
m/z=S18 
(M l *:Z=2) 






DPVDPNA 


7 7« 




3 


(4) 


2.3g 




2 5 1 


10 8 


m/z=736 
<M + :Z=1) 

m/z-368 
(M t+ :Z-2) 
CD* 


s 




DPVTNA 


80« 


& 


4 


(2) 


4.0g 




3 3 2 


1 0 5 


m/z=686 
CT:Z=1) 

ib/z=343 
CM**:Z=2) 




DPVDPAN 


8 8 % 


m 


5 


(3) 


3.2g 




2 8 5 


7 9 


m/z=686 
CU*rZ=l) 

m/z=343 
CM 4 *:Z=2) 




DPVDNAB 


( *» 




6 


(1 5) 


1.8g 




2 9 8 


1 0 2 


ia/z=922 
(M + :Z=1) 

m/z=461 
(M**:Z=2) 




DBPVDPDMOB 


5 4 W 




7 


( 1 6) 


2.2g 


£ & 


2 6 4 


8 7 


m/z-1042 
(M*:Z=1) 
m/z*52l 

(M**:Z=2) 
©* 




DAPVDNOPOB 


OOM 




8 


( 1 7) 


l.Og 


frt -4- 


Z 5 3 


8 1 


n/z-838 
(M*:Z=1) 

n/z c 4i9 
(M**:Z=2) 
©# 




CPPVDAB 


7 5 W 




9 


(6) 


2.2g 




3 5 0 


1 1 0 


tn/z=892 
(M*:Z=I) 

(n/2 is 446 
(M , *:Z=2) 
CD* 




DPVTAN 


6 5« 



[0099] KjSffJl O (ft^(27), DPVD [fk58] 

(OX HOC.!.), (Qk 11 
0> CHBr " Jg>CHM0C.ll.>. 



On 



C » C 



B r 



COl OO] ^7i=J^a ; E/f>200g (0.8m 5£«fcS*L-C»fe5ft<$2 8 4 g (3£S6*J) JfcU: 

o I ) iffi'J Ux?JM 46e (1 mo I ) $1 ±C*>t*>R:i:-a?jl,2 8 4 s t p -^PfOX? 

20-1 3 0JKU:T8htaft1£#L*:. £j£&#4PL, JLrtKI82g (0.9mo I ) SDMSO 1 'J •> h 

n .*t>500iTi I GT?1}>r—i >3>£?rt.V 50 JUCfflgU rt'J t -7 h *r*s K 1 1 3 e£»0 



(33) 



63 

tt$tt%Zt\z&V* afe»*20Gg 0&J*6 2%) 

C H j 

C H i 



coion 

[<k5 9] 



B r 



C H . 



64 



o 



C H . 

B r 



CO 1 0 2] m.n<OifTi>it^SOs (0.2 3 mo 
I ) 548%HBri320m I . 7*9 60m I . ftgg 
5 6 0m I |:««L, 5TCJa"Ftc>fr*PLfc. >%4p#Na 
NO a 3 5g/7k4 3 0m I S 5*CaTT?2 O^^SST 

<0k c . 



B r 



CO 1 03] 
C<b6 0] 



B r 



C H i 



C H 
B 



NKdpppKlt 
T H P 



0\ CH. ^> 



co i 04] mt d ) -cftjfttfcyq'Eitess (o. 

2mo I) &600m I <D8fc*THF (BORfbWH) 1= 
>8#<*tt, C*i£Mg7.2g/80m I THF^SOtJ 
~6 0TCI=rJ»TLrc. *Tl*7tt» £Jttfet*dC1 

* hil.oE'?a77X3l:, (2) •c^Lfcyrnt 
#2 3 g (O.0 7m o I ) t ] , 3-tf* (2/7 x = JU 
**"7< ./> 7*n/<>=-s»<{rJL (II) tn=7<i ¥ CN i 
(dppp) C I 2 ] 2.0g (3.7X1 0" 3 mo I) t 
JBi7jcTHF230m I SAftfc. CtlSA r easS 
BSO\ rt>S5 0~6 0'CI::#Sfc#«3x ±IE?';=V 



50 



»500m l^lftALfc. ^LrciUSSs *JfeU 
IwTlfeStLfc. ^feW*21.6 (»fc*4 6%) A*»<3*l 

U» W=7X|S»a« (Te) l*7 4lCT»*ofc. 
CO t 05] t!i&&11 1~14 

[0 106] 
C*4] 



(34) 



CO \ 071 



65 



66 







* 2 * - 


- 1 










10 


^>C = CH-<0)»Br 

Bog 


CHi 

; — r y — ' 
OH. 

2 3 g 


H 


U 


g>C = CH^B, 




it 








m 




o 4 , f g 


1 S g 




12 


g>C = CH^Br 
4 ft ft a 


Br-O-O-B r 

0 ft n- 




id 


^^C-CH-^Br 


Br-<Q-0-Br 






<y> <y> 






2 1 .08 


1 2g 














» 2 * - 












14 


g)c=CH^-Br 








3 9g 


* 11* 



[0 1 08] 



[&61 



(35) 



1908^8-333 5 69 



67 



68 



$ 2 







•KS g 




Si £ 


Tg 






ft ^ 






CO 


ec) 


CPD-ys) 




10 


(2 7) 


2 1 g 




2 4 1 


7 4 


m/z=890 
(y*:Z=l) 

m/z=345 
GT*:Z=2> 
tO* 




DPVOPDMBi 


4 6% 




1) 


(4 2) 


8.0g 




2 3 2 


1 0 6 


m/z=814 
CM*: 2=1) 

m/z=407 
(M**:Z=2) 
©* 




DPVDPDPBi 


28M 


m 


12 


(4 3) 


9.6g 


gift 




1 1 2 


n/z=762 
(T:Z=1) 

m/z=381 
(y**:Z=2) 




DPVDPDN 


2 6 W 








13 


(5 5) 


5.1g 




Ale 

I 7 5 


10 4 


m/z=662 
(M*:Z=1) 

11/2=331 
(y**:Z=2) 




DPVDPDPP 


90M 




14 


(6 0) 


I 3 g 


IIS 


3 5 3 




n/2=738 
(W:Z=1) 

n/z-369 
(M ,+ :Z=2) 

to* 




DPVDPTP 


S2» 







[0 109]£ftffl1 

25mmX75mmX1. 1 mm«>-y--f Xfl>W7^&K± 
l:ITO U>y-5Af>^i/K)iS*100nm 

>j?n\i)\,7 iin-iivsfttm&mkfrLtzn-z. m 30 

S5<Dj£?i!fc£3SS CB*Jt$ttffi («) 110 

•enir. \l$s*fo4, 4' (N, N-v>- (3-h 

JJU) 75^) -4"-7 x -JU- h 'J 7x-JU7S > 
(TAPTPA) £500mg, N, N' -^7 x-JU 

— N, N' -fcfX (1 -^-7^;u) - ci. r -tf7 
x = JIO -4. 4' -i*7 5> (NPD) 2 00ms* 
liliSfcll T?#«)tlfcDPVQP*200ms« 4. 4' 40 

— fcfX C2— {4— (N, N-i>7x = JU7 5 /) 7i 
-JU> tf-il,] fc?7x=JU (DPAVB i) 200ms 
RVh'JX (8-fc Kd**>*/'J» - t7A 

(Ala) 1 OOmsSAtlfc. 
[0 110] SS^* 1 XI 0~*PaS:T?« 

ffiLfcdD*. TAPTAPAA'JC/I?- h&JnS&L 
TTAPTPASS«±C»«*tt < BJI6 0ninO£ 
?L&AJg£J3«iLfc. *UT?x NPDAi;©*- I- SriJO 
SJftLs N POS3K*;*t*T> KE4 0nm«>]E?l^Jg 

SLfc. DPVQPAU©#- h tD PAV 50 



1C« t U r 4 0 n mf8JB&$ L CiS^tt 

14. DPVB I : DPAVB i =40 : 1 06SJt3 . 
*&|C* A I qAU«D#- hfcfelJKlLTA I q £ft*£S 
±£4t«*tt« BU52 0 n m©S*&Ag£f*KLfc. 
[0 1 1 1] Cft&a£«*£JSUWL. ±1E«B 

^&A«©±(wX t 1 > U * x^-M.JilflD T X * £KE 

hfcH?** *-0.5e£A*U fflCt'^f^fi* 
-Hcv>f*i^AiJtf>l g$A*ifc<o«, K32«rt 
SlX1010- 4 Pa$T?«iLT, 7<f*{/">A«|. 
8 n m/ s e c <a&j£&&2U/iS&0. 1 nm/secO 

->0A : fflS^SS&fgESLr. 8 v^tgE^entoL, 

fc. ttJJWttffil*. ffljbD«BE8.9VT?*B8H&«1.9mA/ 
cm 2 . »S94.4cd/m z , WKMm .7 1 Ji>-y 
>/WT?ft^fc. C<93f*&aj8l««1 OOc d/m 2 

cd/m 2 C:fc5¥«l$|igi41 OOOHSfar-fcofc. C 

«(*:*A*l*Ct(=J:«J»ikLfc. ttlkLfc^SHS 
HSM«*eic:A*V 7 0TC, 9 O %<0«iftTT?«*F L 



(36) 



^¥8-333569 



69 



70 



CO 11 21 2£Sfcfl]2~1 4 

sytefln-fcor, iil&ftji T»fc£:ttfcDPVQprott 

35 3 X 



[0 113] 
C*7] 

- 1 







(V) 


(bA/ch*) 


19 ft 

Ccd/B«) 




2 


DPVDPNA 


1 0 


4. 8 


1 6 1 




3 


DPVTNA 


1 0 


4. 6 


1 7 S 




4 


DPVDPAN 


6. 5 


S. S 


1 2 8 


m 


6 


DPVDMAB 


8 


3. 8 


1 3 S 




6 


DBPVDPDUOB 


8 


4. 5 


1 7 0 


m 


7. 


DAPVDNDPOB 


8 


3. 2 


1 1 8 


8 


CPPVDAB 


8 


4. 2 


9 8. 5 




9' 


DPVTAN 


8 


5. 1 


1 6 0 


m 


10 


DPVDPDIKBi 


8 


3. 7 


1 5 0 




11 


OPVDPDPBi 


8 


4. 1 


1 6 7 




12 


DPVDPDN 


8 


' 3. 4 


1 4 5 




13 


DPVDPDPF 


8 


4. 7 


1 1 S 




14 


DPVDPTP 


8 


3. 2 


1 4 0 




1 


DPVB 1 


7. 5 


1. 8 


1 0 0 



CO 1 14] 
C&8] 



30 



(37) 



WBfl¥8-3 3 3 56 9 



m 3 



71 

m - 2 



72 







(ln/w) 






2 


3 3 


1. 0 5 


3 2 0 




8 


3 7 


1. 2 0 


2 6 0 




4 


3 7 


1. 8 


5 0 0 




5 


3 6 


1. 4 


3 3 5 




6 


3 8 


1. 5 


5 0 0 


ts 


7 


3 7 


1. 5 


3 4 0 


8 


2 3 


0. 9 3 


4 2 0 




9 


3 1 


1. 2 5 


5 0 0 


m 


10 


4 1 


1. 6 1 


3 10 




11 


4 I 


1. 6 2 


5 0 0 




12 


4 2 


1. 7 0 


4 5 0 




IS 


2 3 


1. 0 0 


3 5 0 




14 


4 3 


1. 7 4 


5 0 0 




1 


6 2. 5 


2. 6 


10 0 



CO 1 1 5] ttttfll 1 
fciJKv TIE* 

<0\ /<□> 

D P V B I 



Ittt&.imt&'&mi&ft (7 0TC, 90JK) 

T. <IU aiJ^liSOOI^PdlS-CtLfc. 
['0 1 1 6] JiSElfcttfln Jr'JW'afrfc.fcai;:* DPV 

b i -e*>&ymm*&i&m&&u*><Do* 7 or. g 
oxm&x?] oob*m«#l i*> fe£<kLfc. 
w ±SES&te« i ~ i 4iw*surj4» skimm* 1 .0 

n.-*>/WJW±*».K fio, 7 0*C. 9 0%>B£T'« 
£Lfcife£, fe£<kr3«>tt2 6 0~5 0 0B$fBllS«L 

**mDPVB i <T S > #6 

#7*ei&jl£*<7 4t;~1 1 2'CfcH^fcJ6U:» Hite 
Mt^T7 0t, 9 0«a«-C«^U/ci«^«)fe^k 

TNDB*|B|4jg< fco fcfc»£:#;Le>;h.3. 
CO 1 1 73 

©^^'^Hk^uj^^r^fi^titttLr^ ELft 



